Characterizing consumers in terms of their propensity to practice sustainable consumption represents an interesting research challenge in which a crucial role is played by the questionnaire in terms of its structure and classification criteria. Various classification rules have been proposed in the literature, which can be used to identify consumer types and signify their propensity to practice the principles of sustainable development in daily life. In this paper, we based our approach in designing a classification tool on a combination of two elements: the concept of voluntary simplicity as a pillar for consumer characteristics and the idea of assessing consumers by using filters, in a modified form introducing many new aspects of life-cycle thinking. The tool proposed provides insight into the relationship between the consumer's typology and behavior during purchasing decisions in daily life. The main function of the proposed tool is to assign respondents to one of the proposed consumer types distinguished and characterized in terms of many aspects of life cycle thinking. A pilot survey has been performed in order to verify the proposed tool, and the survey results have been presented in the paper, as well.
Introduction
Sustainability is now a well-defined concept, having come a long way from being a theoretical definition provided by the Brundtland report [1] to becoming a widely-recognized and internationally-accepted roadmap for long-term strategies [2] implemented on a global macro-scale [3, 4] as well as a micro-scale. On the micro-scale, numerous initiatives are being developed for small and medium enterprises [5] : to evaluate the consciousness of consumers regarding sustainable consumption taking into account the environmental, social and economic dimensions of sustainability [6] ; to study the sustainability of supply networks in small and medium-sized enterprises [7] ; to evaluate companies' commitments in the area of sustainability [8, 9] ; to promote collaboration between industry and academia within the context of sustainability science [10] ; as well as implementing new bachelor's degrees in environmental and engineering sciences to spread Environmentally-responsible consumers are greatly concerned with the environment-related attributes of purchased goods. There is a positive relationship between a consumer's environmental attitudes and the likelihood of assuming environmentally-friendly behavior [27] . Sustainability and mindfulness of the natural environment are of the utmost importance to such consumers [28, 29] . A conscious reduction of consumption could also mean adopting simpler living habits. This lifestyle is called voluntary simplicity (VS), and it complies with the requirements of sustainable consumption due to its main principles: an economically sustainable future, balanced relationships inside societies and a particular concern for environmental protection [30] .
The most significant increase in academic interest in simple living was noted in Western societies in the 1970s and then later in the 1990s [29] . According to [31] , the essence of voluntary simplicity is "living in a way that is outwardly simple and inwardly rich". As the authors stressed, this way of living is not new and can be rooted in the very distant past (e.g., the legendary frugality and self-reliance of the Puritans; in the teachings and social philosophy of a number of spiritual leaders such as Jesus and Gandhi) [31] . Iwata [32] described VS as a lifestyle of low consumption that includes low material dependency. As Roubanis noted [33] , Iwata's definition embraces many aspects such as adherence to material simplicity, a preference for smaller items on the human scale, the espousal of an ideology reflecting ecological responsibility, the observance of a cautious attitude in shopping and a tendency to buy long-lasting items. Both Iwata and Roubanis performed surveys aimed at determining the levels of environmentally-responsible consumption and voluntary simplicity among students. Iwata [32] surveyed students attending a women's college in Japan, while Roubanis did similar research focused on students attending a U.S. college [33] . In the literature, there are many more examples of research focused on measuring voluntary simplicity in different societies. Kala et al. [34] did a survey among Czech households voluntarily reducing consumption, and they analyzed the results in a post-socialist context. Zavestoski [35] and Huneke [23] looked at this phenomenon as practiced in the United States. Shaw and Newholm [36] did similar research in the United Kingdom. Two examples of research in Turkey have been found as done by and Erdogmuş and Karapınar [37] and Sertoglu et al. [38] . Furthermore, an example of a survey in Poland [29] can be mentioned. It was done by Burgiel et al. and included two qualitative research projects using individual in-depth interviews that were conducted in the years 2013 and 2014. The authors concluded that Poles are presumably not yet ready to consciously and voluntarily limit their consumption [29] .
A main goal of the paper is to present the results of the research aimed at developing a tool to be used for quick identification of respondents' environmental awareness. The idea of voluntary simplicity has been used as a starting point for establishing two pillars of the tool: a consumer typology and a questionnaire. In addition to aspects related to the consumption's reduction and dematerialization, some references to life cycle thinking (LCT) have also been included. Although the tool was originally designed for supporting research focused on assessing the communication effectiveness of life cycle-based environmental labelling [39] , it can be recognized as a universal instrument and considered to be applied in any case where it is expected to obtain quick feedback on consumer environmental awareness. An advantage of the tool is the lack of the need for a face-to-face contact with the surveyed respondents, as the questionnaire can be filled out remotely.
Materials and Methods

Methodological Background
Many examples of consumer typology can be found in the literature in which the main classification criterion is the extent to which consumers include environmental-or sustainability-oriented aspects in purchasing decisions and/or daily choices [40] [41] [42] [43] [44] . According to these approaches, the consumers can be attributed with colors (shades of green, grey) or unique names (e.g., translators/exceptors/selectors) used to reflect the differences between them. The typology can be focused more on purchase decision-making or can be scoped more broadly to include choices made in ordinary life [41] . In the approach presented here, a starting point for establishing the consumer typology was the already mentioned concept of voluntary simplicity [31, 45, 46] developed by the Simplicity Institute [47] and used for similar purposes by several authors [48] [49] [50] . Although embedded in a consumerist society characterized by a consumption-oriented lifestyle, there are individuals who deliberately refrain from excessive consumption [51] . They do not relate to individuals who restrict their consumption due to financial scarcity as they are financially well-off [23, 35] ; and they do not reduce their working hours and thereby income [52] , but consciously reduce their consumption of goods to less than what they can afford for ethical reasons [53] and consume in ecologically-responsible ways [36] . The experience of co-housing [54] , urban micro-wind power generation [55] and rural-urban squatting in Barcelona (Barcelona, Spain) [56] demonstrate that de-growth could be a collective life choice, the outcome of a general transition towards a more democratic and autonomous social and political organization [56] . Acceptance of economic de-growth would be facilitated if the emphasis on people's material achievements and aspirations were reduced [57] . Modern marketing builds symbolic associations between products and the psychological states of consumers, causing feelings of inadequacy, aspiration or expectation and creating a sense of inadequacy that the product could attenuate [58] ; but for some, the values of moderation and frugality become central to their new sense of self [59] . Although aimed at a reduction of economic growth and the promotion of responsible consumption and voluntary simplicity as alternatives to consumerism, de-growth movements that initially faced systematic discrimination [60] are nowadays collecting a great following. In Germany, voluntary simplicity represents a remarkable segment (14.4%) and is an interesting target group for both green products, durable products and sharing products, which all meet the need for lower consumption [61] . The reasons for these choices could be an awareness that environmental sustainability most probably cannot be attained with constantly growing production levels (measured by national income), but instead by a broad acceptance of a de-growth in production, bringing attainment of this goal within reach [62] . They consider physical capping of resources the only possible strategy to realize an end-to-growth policy, although it is capable of meeting environmental objectives, but implies significant social tensions and hardships; the opposite vision with respect to the majority of claims by schools of economics in which the central factor for social, economic, political and environmental progress is economic growth, assumed to create wealth and provide the necessary means for social and environmental purposes [63] . In our paper, we based our approach on a combination of the two aforementioned elements: the concept of voluntary simplicity as a pillar for consumer characteristics and the idea of assessing consumers by using filters. As mentioned earlier, the conception of VS is not new and has been used many times by different researchers to survey consumers. Furthermore, the idea of using sources of information connected with the voluntary simplicity concept has already been used by Oates et al. [48] . In our approach, we developed and used an electronic questionnaire closely integrated with the scoring system based on a unique method to generate the answers. For the purposes of our research, a special tool was designed to classify the surveyed respondents into one of the pre-defined consumer types based on their responses in the questionnaire. The questionnaire was divided into nine areas in order to reflect the following aspects of voluntary simplicity: material simplicity, a tendency to buy long-lasting items and to extend the durability of products, the inclusion of environmental and social aspects in shopping criteria and a tendency towards long-term thinking. Additionally, questions about the environmental performance of products and its importance in different life cycle stages were included. A new aspect provided by our case study is also the possibility of making the consumer classification individually for each part of the questionnaire, which makes it possible for the identification of potential differences in consumer attitudes depending on the issue analyzed (reflected by the questionnaire parts). The approach used in our research can be characterized by the following features:
Complexity: Consumers are evaluated based on their preferences and decisions related to nine areas: purchasing criteria (PC), mode of decision-making (MDM), sources of general information about products (SGI), sources of environmental information about products (SEI), lifestyle (LS), thinking perspective (TP) and life cycle thinking (LCT) [64] ; Multi-criteria: The classification is based on information related to environmental, social and economic aspects. It considers issues regarding the value system, sense of responsibility and general way of prioritizing environmental problems, making it possible to classify consumers into one of three "archetypes" based on perspectives; individualists, hierarchists and egalitarians [65] ; from the original five theoretical classes [66] ; Life cycle thinking (LCT): Life cycle thinking is a very important concept both from the perspective of a circular economy, as well as for the implementation of sustainable and cleaner production and consumption. Life cycle thinking refers to the awareness that products (goods and services) have complex and multi-stage life cycles, which extend beyond the stages directly witnessed by producers and consumers, and have social, economic and environmental consequences. For the above reasons, taking care of the environmental impact generated in all stages of product life cycles and taking extended responsibility are essential elements of consumer characteristics and typology (for more detailed information, please see the questionnaire presented in Table S3 of the Supplementary Materials). In the approach presented, some relevant questions relating to life cycle thinking have been included in the survey designed as part of the methodology. Default consumer types: The initial step, preceding the preparation of a questionnaire as an assessment tool, was to establish the default consumer types and the methodology of classification (model answers, model scoring, model final classification). Four "pure" consumer types were distinguished: voluntary simplifiers (VS), beginner voluntary simplifiers (BVS), accidental simplifiers (AS) and non-voluntary simplifiers (NVS). However, in practice, the use of voluntary simplicity principles and life cycle thinking can be limited to just selected areas of daily life and types of decisions. This means that consumers may show a mixed typology. For this reason, mixed consumer types were established (VS/BVS; BVS/AS; AS/NVS), and a classification "per questionnaire part" was made. Filtration as a basis for scoring and classification: A core point of the consumer classification was using special filters to reflect the relevance of the answers. The filters were established by members of an expert panel consisting of 10 specialists in environmental science (including eco-design and life cycle management), marketing and psychology. Using these kinds of filters is a pre-existing methodology [48] ; however, an entirely new mode of generating the filters (strong, moderate and weak) and scoring the answers was established and used in our approach. Universality: The approach is intended to reflect some general consumer characteristics, their mind-set, temperament, thinking perspective and a general way of decision-making. For this reason, it can be universally used, without being limited to one product category. We are aware that products belonging to different product categories are usually purchased in many ways (products purchased rationally with high commitment, products purchased rationally with low commitment, products purchased emotionally with high commitment, products purchased emotionally with low commitment), but this differentiation was beyond the scope of this study, as including this differentiation, the questionnaire would have to be much more complex. In its current form, it includes 70 questions and 350 answer variants, which needed to be modelled to define the default consumer types and all the remaining elements of the methodology.
The procedure for designing a tool for the identification of consumer types, as an overall goal of our project, is presented in Figure 1 . It includes four steps from the definition of consumer types (Step 1) to the preparation and verification of the final tool (Step 4).
All steps including consumer type definition (Step 1), questionnaire development (Step 2), assessment of model design (Step 3) and tool preparation and verification (Step 4) are described in detail below. emotionally with low commitment), but this differentiation was beyond the scope of this study, as including this differentiation, the questionnaire would have to be much more complex. In its current form, it includes 70 questions and 350 answer variants, which needed to be modelled to define the default consumer types and all the remaining elements of the methodology.
The procedure for designing a tool for the identification of consumer types, as an overall goal of our project, is presented in Figure 1 . It includes four steps from the definition of consumer types (Step 1) to the preparation and verification of the final tool (Step 4). 
Consumer Typology (Step 1)
What sustainable consumption means for consumers and how to measure it are pivotal questions. In other words: Is it only a matter of behavior during purchasing or is it a whole lifestyle and a thinking perspective implemented by consumers in their daily lives? According to the goal of this paper, an attempt to respond to these questions, as well as an approach to the identification of consumer types by using a practical tool to identify and detect the tendency to practice the principles of sustainable development in daily life were developed. Voluntary simplicity and life cycle thinking were assumed as the pillars of this consumer typology. This unique combination could strengthen the best practice of consumers' behavior and thus facilitate reaching of sustainable consumption goals. Adequate knowledge of the rules for simple living, such as rejecting the high-consumption, materialistic lifestyles of consumer cultures and an affirmation of "the simple life" or "downshifting", is important for offsetting consumption [67, 68] . Introducing life cycle thinking could justify the application of voluntary simplicity and simple living rules.
To achieve this aim, four types of consumers were distinguished and characterized in terms of many aspects of life: purchasing criteria, lifestyle, mode of decision-making and thinking perspective. The inclusion of life cycle thinking is an essential element of the designed methodology, as well as the environmental relevance of the answers (fully modelled by using the filtration and scoring systems) as the main criterion for consumer classification. Patterned on the general categorization made by different authors in previous research [37, 38, 48, [67] [68] [69] [70] , the following consumer types were distinguished in our methodology: voluntary simplifiers (VS), beginner voluntary simplifiers (BVS), accidental simplifiers (AS) and non-voluntary simplifiers (NVS). The four mentioned types of consumers represent a "pure" characteristic and clear differences, reflecting different potential, interest and demand for green products and services. Between the VS and their counterpart NVS, two intermediate groups were introduced. One of them is the beginner voluntary simplifiers (BVS). BVS may support some aspects of sustainability (such as buying fair-trade coffee or recycling domestic waste) without either embracing a complete lifestyle change like VS, or completely dismissing ethical or environmental features of products and services they consume, like NVS [67, 68] . Accidental simplifiers are people that simplify involuntarily because of economic reasons and are often not concerned with the ethical or environmental aspects of consumption [67] [68] [69] [70] . The method of gathering product-related information and the mode of purchase decision-making were adapted from Oates et al. [48] . Default ypes were defined by assuming the characteristics and features of consumers as presented in Table S1 in the Supplementary Information, and the differences between the types have been listed by referring to the following aspects: philosophy of life, de-consumption and dematerialization (simplification), purchasing criteria, lifestyle and environmental choices, mode of purchase decision-making, thinking perspective and life cycle thinking. The consumers classified into these four default types differ significantly in many aspects, but despite this, they can sometimes make similar decisions. This means that although the final purchase decision may be the same, the reasons and motivation can be completely different. For example, VS and AS can decide to buy an energy-and water-efficient washing machine, but while AS did it only because of a price promotion and expected lower energy and water bills, VS made this decision being fully aware of the environmental benefits (in the case of VS, the lower price is not a crucial argument for buying as the quality and environmental performance of the product play a central role in VS decision-making). The consumer typology presented in Table S1 has been developed basing on the combination of already existing typologies described in the literature [37, 38, 48, 67, 68] with some elements coming from the methodology and practice of environmental life cycle assessment, e.g., cultural perspectives [66] , usually used in the life cycle impact assessment phase [65, 71] . Some of the pre-existing typologies were established by using cluster analysis, as in the case of studies performed in Turkey [37, 38] .
Questionnaire (Step 2)
The questionnaire is assumed to be an essential element of the approach presented (Step 2). As the same, but differently-motivated, decisions can be made by consumers belonging to different consumer types, there is a need to prepare the questionnaire respecting the following two issues:
there are some criteria/behavior/decisions/preferences specific and highly representative of one consumer type, but at the same time, there are others that can be characteristic of more than one consumer type; this observation was the stimulus to design the questionnaire and the assessment model in such a way that the number and kind of consumer types assigned to one single answer play the role of filters; some aspects need to have two kinds of questions (A and B), a combination of which gives insight into the consumers' motivations.
The structure of the questionnaire is presented in Table 1 and consists of eight parts: purchasing criteria (PC), mode of decision-making (MDM), sources of general information about products (SGI), sources of environmental information about products (SEI), lifestyle (LS), thinking perspective (TP), life cycle thinking (LCT) and respondent details. Three kinds of scales are used for distinct parts of the questionnaire: an importance scale, an acceptance/conformity scale and a frequency scale. In all cases, a five-point scale is used, as depicted in Table 1 . These kinds of scales are frequently used in marketing research to measure frequency (very frequently, frequently, occasionally, rarely, never) and importance (very important, important, moderately important, of little importance, unimportant) [72, 73] . They were also used in the previous research on voluntary simplicity, especially the scale where the respondents are asked to respond to the questions by indicating their level of agreement using a five-point Likert scale (applied for example by Roubanis [33] ). The most frequently-used scale is the Likert scale from 5 (totally agree) to 1 (totally disagree). It allows one to have a compromise between the conflicting goals of offering enough choice and making things manageable for respondents. In our case study, this sort of scale has been named as the "acceptance/conformity scale" (Table 1) . Furthermore, an example of using a frequency of pro-environmental behaviors scale by Iwata [26] can be found. In total, the questionnaire includes 70 questions distributed among seven parts (1-7) plus 6 questions in the respondents' details. In Part 5 (lifestyle), two kinds of question are asked (A and B) to make it possible to acquire information not only about decisions and behavior, but also about the consumers' motivations.
Filters, Scoring and Final Classification (Step 3)
As mentioned above, there are certain reasons for looking at the questionnaire questions and answers from the perspective of the designed consumer typology (according to Table S1 ). The starting point for establishing the assessment model (filters, scoring and classification criteria) was to ascertain what kind of responses can be given by particular consumer types regarding their characteristics presented in Table S1 . The answering model and the scoring system were established by a 10-member expert panel including specialists in environmental science, marketing and psychology. The work of the panel resulted in the preparation of an answering model for the entire questionnaire and for 350 possible answers (70 questions × 5 answers). This model reflects the answers assumed to be given by particular consumer types and recognized as the most probable in light of the consumer typology and their characteristics (presented in Table S1 ). Table 2 presents the answering model for the first part of the questionnaire, purchasing criteria (PC), which includes 18 questions and uses a five-point scale of importance (according to the information presented in Table 1 ). For each question, the default answers have been modelled according to the consumers' characteristics. The answering model was the starting point for establishing a system of filters and scoring. It was assumed that if a reply is recognized as answered by only one consumer type, it functions as a strong filter (colored black in Table 2 ). If a reply is representative of two consumer types, it should be recognized as a moderate filter (medium grey in Table 2 ). If three consumer types can give the same reply, then it is defined as a weak filter (light grey in Table 2 ). Additionally, some replies can be given by all consumer types, so they do not have any filtration potential (non-filters colored white in Table 2 ). However, some differentiations between two kinds of non-filters were made. We distinguished between answers that had no environmental relationship with other replies (called NEUTRAL) and those for which some kind of environmental connections could be identified (called ALL). The filters are randomly distributed among the questionnaire. Table 3 presents the share of particular filters among the parts of the questionnaire. The four consumer types distinguished in our approach represent various levels of voluntary simplicity and ecological awareness this means that an answer assumed as a strong filter for VS has a different environmental relevance than another one recognized as a strong filter for AS. Additionally, an answer that is a moderate filter for VS and BVS should be attributed with different environmental relevance than a moderate filter for BVS and AS. This means that some scoring should be designed to reflect the environmental relevance of the filters. The scoring established for filters is presented in Table 4 . The following assumptions were made to establish the scoring system:
The highest result possible to achieve, as the sum of scores from all the questions in the entire questionnaire, would mean that (1) a person had replied according to the voluntary simplifier answering model and (2) the scoring fully reflected the maximum scored variant of the VS model; The higher the score, the more environmentally friendly the replies given by a respondent; There are two factors that make the score higher: environmental relevance (VS = max = 4.5, NVS = min = 0) and the number of possible consumer types that give the answer (3 = max, 1 = min; if 4, there is no filtering). If a reply is assumed to be answered by all four consumer types (non-filter), then two situations are recognized:
Situation 1: The question is environmentally related to other questions. In this case, a score is calculated as 10% of the mean by Equation The question is not environmentally related to other questions, and it is assumed as NEUTRAL. In this case, a score is assumed as 0, which means that each consumer type (VS, BVS, AS, NVS) is attributed the same score = 0.
As mentioned earlier, it was assumed that it is possible that the same score could be provided by two very different consumer types (e.g., VS and AS). "Energy and water consumption" (PC-8) is a good example as voluntary simplifiers and accidental simplifiers assess it as "very important" (Table 2 ), but the reasons for this are completely different. VS do it purely for environmental reasons, but AS make their decision just because of cost reduction. To receive the full picture and insight into consumers' motivations, its relationship with other parts of the questionnaire is necessary.
Tool Preparation and Verification (Step 4)
The final consumer classification was established by using intervals calculated as the minimum and maximum values of cumulative scores (sum of scores for all possible answer variants). This means that eight answer models were established as the least (min) and the most (max) environmentally-relevant scenario for each consumer type (VSmin, VSmax, BVSmin, BVSmax ASmin, ASmax NVSmin, NVSmax) and for each questionnaire part. The scores between these scenarios were assumed as mixed types, because in practice, it is possible that the consumers reply differently; e.g., they can answer like VS in relation to one question, but like BVS regarding another one. The classification per one questionnaire part is made as a result of adding the scores for all the questions included in this part. While the questionnaire is filled in by a person, selected replies are compared with the default scores included in the answering models and incorporated into the calculating tool (an example of the scoring configuration for Part 1 of the questionnaire presented in Figure 2 ). The results are added and then compared with the intervals, and the classification per part is disclosed to the tool administrator. The screens with the answering page and the classification intervals for the first part of the questionnaire (purchasing criteria) are presented in Figure S1 Figure S2 . In Section 3, a detailed verification of the designed tool, as well as the specific results of a pilot survey are presented. but AS make their decision just because of cost reduction. To receive the full picture and insight into consumers' motivations, its relationship with other parts of the questionnaire is necessary.
The final consumer classification was established by using intervals calculated as the minimum and maximum values of cumulative scores (sum of scores for all possible answer variants). This means that eight answer models were established as the least (min) and the most (max) environmentally-relevant scenario for each consumer type (VSmin, VSmax, BVSmin, BVSmax ASmin, ASmax NVSmin, NVSmax) and for each questionnaire part. The scores between these scenarios were assumed as mixed types, because in practice, it is possible that the consumers reply differently; e.g., they can answer like VS in relation to one question, but like BVS regarding another one. The classification per one questionnaire part is made as a result of adding the scores for all the questions included in this part. While the questionnaire is filled in by a person, selected replies are compared with the default scores included in the answering models and incorporated into the calculating tool (an example of the scoring configuration for Part 1 of the questionnaire presented in Figure 2 ). The results are added and then compared with the intervals, and the classification per part is disclosed to the tool administrator. The screens with the answering page and the classification intervals for the first part of the questionnaire (purchasing criteria) are presented in Figure S1 (Supplementary Information) and Figure 3, respectively. An example of the scoring configuration (B) for Part 5, life style, is shown in Figure S2 . In Section 3, a detailed verification of the designed tool, as well as the specific results of a pilot survey are presented. 
Results
In order to verify the designed tool, a pilot survey was performed between June and December, 2017. The survey sample numbered 180 respondents and was selected from various regions of Poland. A general description of the sample is presented in Table 5 . Seventy percent of the surveyed people were women, while the remaining 30% were men. In both cases, mostly people with a medium or high educational attainment level participated. The respondents were asked to describe their financial situation, and they most often gave the reply "average" (46% of women, 34% of men) or "good" (44% of women, 41% of men). The consumer classification obtained in the pilot survey ( Figure 4) shows lower environmental awareness among the surveyed respondents in relation to the following parts of the questionnaire: purchasing criteria, mode of decision-making, sources of general information about products and sources of environmental information about products. BVS/AS and BVS were the dominant consumer types within purchasing criteria (104 persons) and mode of decision-making (114 persons); however, a proportion of VS/BVS was also visible (57 persons for Part 1 and 55 for Part 2). In the case of Part 4 (source of environmental information about products), a major contribution was made by consumer types with lower environmental awareness: BVS/AS (56%), AS (10%) and AS/NVS (18%). 
In order to verify the designed tool, a pilot survey was performed between June and December, 2017. The survey sample numbered 180 respondents and was selected from various regions of Poland. A general description of the sample is presented in Table 5 . Seventy percent of the surveyed people were women, while the remaining 30% were men. In both cases, mostly people with a medium or high educational attainment level participated. The respondents were asked to describe their financial situation, and they most often gave the reply "average" (46% of women, 34% of men) or "good" (44% of women, 41% of men). The consumer classification obtained in the pilot survey ( Figure 4) shows lower environmental awareness among the surveyed respondents in relation to the following parts of the questionnaire: purchasing criteria, mode of decision-making, sources of general information about products and sources of environmental information about products. BVS/AS and BVS were the dominant consumer types within purchasing criteria (104 persons) and mode of decision-making (114 persons); however, a proportion of VS/BVS was also visible (57 persons for Part 1 and 55 for Part 2). In the case of Part 4 (source of environmental information about products), a major contribution was made by consumer types with lower environmental awareness: BVS/AS (56%), AS (10%) and AS/NVS (18%). The last three questionnaire parts (Parts 5, 6 and 7) showed visibly better results in terms of the environmental awareness of respondents, as types VS/BVS and VS contributed mostly. The last three questionnaire parts (Parts 5, 6 and 7) showed visibly better results in terms of the environmental awareness of respondents, as types VS/BVS and VS contributed mostly. The results mean that in the case of Questionnaire Parts 1, 2, 3 and 4, the surveyed respondents did not select replies that were a strong filter for the highest environmentally-responsible consumer type (=low share of VS). It also means that the respondents made either "neutral" choices or choices with a lower environmental relevance (strong filters for BVS/AS, AS, AS/NVS, NVS). On the other hand, the same respondents were better in terms of long-term thinking, a sense of intergenerational equity and taking into account the different life cycle stages of products (=higher share of VS and BVS in Parts 5, 6 and 7).
The final scores and final classifications for each questionnaire part obtained in the pilot survey are presented in Table 6 . The environmental awareness of the respondents surveyed differed between the questionnaire parts. Whereas good results were obtained for lifestyle, thinking perspective and life cycle thinking, the scores for purchasing criteria, mode of decision-making and sources of information were noticeably worse. This means that a potential strategy for improving the sustainable consumption patterns formulated in the case of the members of the pilot sample should be focused on finding the ways to improve their decision-making in the areas described by the first four questionnaire parts. Their environmental awareness relating to lifestyle, thinking perspective and life cycle thinking can be assumed to be very good or satisfactory. It is worth emphasizing that the significant contribution of VS and VS/BVS in the results for Questionnaire Parts 5, 6 and 7 may be an effect of the fact that, to some extent, the pilot sample included students familiar with eco-designs. If it were not, then the results for these parts would probably be worse. On the other hand, the very small share of respondents with a low level of education and very poor material situation resulted in a negligible share of NVS (Figure 4) . The results mean that in the case of Questionnaire Parts 1, 2, 3 and 4, the surveyed respondents did not select replies that were a strong filter for the highest environmentally-responsible consumer type (=low share of VS). It also means that the respondents made either "neutral" choices or choices with a lower environmental relevance (strong filters for BVS/AS, AS, AS/NVS, NVS). On the other hand, the same respondents were better in terms of long-term thinking, a sense of intergenerational equity and taking into account the different life cycle stages of products (=higher share of VS and BVS in Parts 5, 6 and 7).
The final scores and final classifications for each questionnaire part obtained in the pilot survey are presented in Table 6 . The environmental awareness of the respondents surveyed differed between the questionnaire parts. Whereas good results were obtained for lifestyle, thinking perspective and life cycle thinking, the scores for purchasing criteria, mode of decision-making and sources of information were noticeably worse. This means that a potential strategy for improving the sustainable consumption patterns formulated in the case of the members of the pilot sample should be focused on finding the ways to improve their decision-making in the areas described by the first four questionnaire parts. Their environmental awareness relating to lifestyle, thinking perspective and life cycle thinking can be assumed to be very good or satisfactory. It is worth emphasizing that the significant contribution of VS and VS/BVS in the results for Questionnaire Parts 5, 6 and 7 may be an effect of the fact that, to some extent, the pilot sample included students familiar with eco-designs. If it were not, then the results for these parts would probably be worse. On the other hand, the very small share of respondents with a low level of education and very poor material situation resulted in a negligible share of NVS (Figure 4 ). The results obtained for each questionnaire part can be analyzed further. Figure 5 presents the replies given by the respondents in relation to the questions included in Part 1. The importance scale was used, and it was possible to select one of the following answers: very important, important, moderately important, little importance, not important. As the presented results show, in the opinion of the respondents, the most important issues regarding "purchasing criteria" are price, consumption of energy and water, technical parameters, product durability, appearance, product availability, delivery time and warranty conditions. The results obtained for each questionnaire part can be analyzed further. Figure 5 presents the replies given by the respondents in relation to the questions included in Part 1. The importance scale was used, and it was possible to select one of the following answers: very important, important, moderately important, little importance, not important. As the presented results show, in the opinion of the respondents, the most important issues regarding "purchasing criteria" are price, consumption of energy and water, technical parameters, product durability, appearance, product availability, delivery time and warranty conditions. It is worth emphasizing that in our methodology, the final scores (Table 6 ) did not reflect the importance of the questions, but the environmental relevance of the replies given to those questions. The stronger the environmental relevance of a reply (assessed by the filtration system), the higher the score obtained. This comment is important from the perspective of the results presented in Figure 5 , as in case of one question, the replies "very important/always/definitely yes" could be attributed as It is worth emphasizing that in our methodology, the final scores (Table 6 ) did not reflect the importance of the questions, but the environmental relevance of the replies given to those questions. The stronger the environmental relevance of a reply (assessed by the filtration system), the higher the score obtained. This comment is important from the perspective of the results presented in Figure 5 , as in case of one question, the replies "very important/always/definitely yes" could be attributed as having the highest environmental relevance; while in the case of another, opposite replies like "not important/never/definitely no" could be recognized as the most environmentally preferable. In the questionnaire as a whole, there are some issues recognized as neutral; for example "appearance", "guaranty conditions" and "availability of the product and delivery time" (in Part 1). It was assumed that they did not have the potential to differentiate the respondents surveyed in terms of their environmental awareness. All these neutral elements had their score designated as "zero" (Table 4) , regardless of the reply given by respondents. This means that even if a respondent gives the reply "very important" to "appearance" (which can be observed in Figure 5 ), this reply is not included in the final score and does not impact its value. This way, the final score was "cleared" of neutral elements and can be seen as a pure measure as to the environmental relevance of the choices made by consumers. It was decided to place such neutral elements in the questionnaire because they can be valuable for interpretation and for gaining comprehensive knowledge about consumer preferences and behavior. The composition of the questionnaire, in terms of the numbers and kinds of filters, is presented in Table S1 -2. It shows that 24 non-filters were included, being located in two parts of the questionnaire: Part 1, purchasing criteria (35 non-filters, including 15 neutral), and Part 5, lifestyle (16 non-filters, including nine neutral). The whole questionnaire includes 350 filters with the majority being strong ones (strong filters = 233, moderate filters = 61, weak filters = 5, non-filters = 51). Part 1 and Part 5 include the highest number of questions and the highest number of strong filters for VS, so the environmental relevance of both of these parts is very high (393 out of 749 points).
Discussion
The following aspects should be recognized as the strong points of the approach used: the comprehensiveness of the questionnaire (various aspects of life included), the ability to reflect the variability of answers by using filters, the quantitative character of the results, the fast and easy procedure, the universality and the inclusion of life cycle aspects. The arbitrariness of filtration and scoring is a potential weakness of the model, and for these reasons, an expert panel was formed. However, the proposed tool was designed to ensure flexibility, and it is fully possible to make improvements and changes in the values of the scores and/or intervals. In our model, the main criterion for making a distinction between consumer types is their tendency to practice the principles of voluntary simplicity and life cycle thinking. As was shown in the examples of previous research mentioned above, sustainability can be a lifestyle. Therefore, as was found in both the previous and our own research, a sustainable lifestyle is fully and consciously possible to implement in daily life (voluntary simplifiers) or can be a fashion with occasionally-and consciously-made sustainability-oriented decisions (beginner voluntary simplifiers). It can also occur as an accidental and unconscious element in life (accidental simplifiers) or, finally, it can be a completely unknown and disregarded concept (non-voluntary simplifiers). Voluntary simplifiers are ready to reduce consumption and pay a higher price for the cause of higher quality and pro-environmental features and are therefore less susceptible to greenwashing, as they use verified product-related information taken from professional and primary sources.
The results obtained in the pilot survey show that the tendency of the people surveyed to follow voluntary simplicity principles differs and depends on the area of life. The recruitment strategy, based heavily on young people (students familiar with eco-design), accounts for the relatively high number of VS and VS/BVS in the classification results for lifestyle, thinking perspective and life cycle thinking. Compared to other studies in this area, the results differ according to age, level of education and material status. As a whole, VS are identified as middle-aged people, well educated (more highly educated than the general population) and financially secure (household income over the national average), inter alia [23, 27, 33, 35] .
Compared to similar research investigating the same population group (young people), our results differ. The findings of the studies of Roubanis [33] , Isaka [27] and Fogarty's [74] support the hypothesis that a high level of VSL is very rare in college-age students. In an investigation comparing environmentally-responsible consumerism (ERC) and the voluntary simplicity lifestyle (VSL), between Meredith College students in the USA [33] and Japanese female college students in Osaka Shoin Women's University (Osaka, Japan) [32] , it was shown that both groups of respondents were striving to meet their needs of self-esteem and efficacy through their consumption behaviors. Despite young respondents who practice VSL declaring their intention of taking action towards putting their beliefs into consumer behavior practice, the majority of them are non-self-actualizing. Although VSL influences become more mainstream in social and physical settings, for young people, the influence of the global consumer culture is very high, so their consumption is affected by superficiality and reckless choices. On the other hand, conscious and unconscious factors from the consumers' social and environmental settings are widely recognized as powerful determinants of consumption behavior [27, [74] [75] [76] . This hypothesis supports the results from our investigation. Our participants consisted mainly of students familiar with eco-design and the conception of life cycle thinking. Because of the negligible share in the pilot sample of people with a low level of education and poor material situation, only single cases of NVS were recorded.
A potential for improving sustainable consumption patterns lies both in BVS and AS, although in both cases, it has a different nature. Based on the scoring, it can be stated that BVS's decisions are not driven by saving money, but by fashion and a free choice. Both VS and BVS can afford to buy expensive, high quality and durable products, but the difference between them is that the VS do it "by nature", while BVS only do it sporadically. AS also tend to practice sustainability, but in their case, it is limited to selected areas of life and is made unconsciously and mainly for cost-saving reasons. Their decisions are not driven by ideology, fashion or free choice, but mostly by economic reasons. They also reduce their consumption, give products a second life and new functionality and save energy and water mainly for cost-saving reasons. In the case of AS, a challenge would be to make them aware of their sustainability choices and to show them the value of de-consumption. There is a risk that if AS had more money, they would start increasing their consumption and abandon their unintentional sustainability. However, by making AS aware of the value hidden in their unconscious sustainability, this risk can be reduced. The four mentioned consumer types represent clear and "pure" characteristics. However, in practice, the use of voluntary simplicity principles and life cycle thinking can be limited to selected areas of daily life only. For this reason, the questionnaire and assessment tool were designed to consist of seven parts, which reflect various aspects of life and, moreover, enable the mixed consumer types to be established.
Conclusions
In this paper, an approach for the identification of consumer types by using a practical tool was proposed, able to identify and detect the tendency of consumers to practice the principles of sustainable development in daily life. Voluntary simplicity and life cycle thinking were assumed to be the pillars of this consumer typology. Four types of consumer were distinguished and characterized in terms of many aspects of life: purchasing criteria (PC), mode of decision-making (MDM), sources of general information about products (SGI), sources of environmental information about products (SEI), lifestyle (LS), thinking perspective (TP) and life cycle thinking (LCT). The inclusion of life cycle thinking is an essential element of the designed methodology, as well as the environmental relevance of the answers (fully modelled by using the filtration and scoring systems) as the main criterion for consumer classification. The methodology was successfully verified by a pilot survey performed among 180 respondents. The results were impacted by the composition of the pilot sample, with a noticeable share of young people familiar with eco-design (which resulted in a major contribution from VS and VS/BVS in Questionnaire Parts 5, 6 and 7). On the other hand, the small participation of respondents with a low level of education and poor financial situation resulted in a negligible contribution from NVS types. A more comprehensive survey including a broader spectrum of respondents (in terms of nationality, gender, age, education, financial situation and employment) is planned to be carried out in the near future as part of a larger scientific project.
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